[DNA diagnosis of monogene hereditary diseases exemplified by phenylketonuria and mucoviscidosis].
In 170 inherited diseases there exists the possibility for diagnosis at the DNA level. Using phenylketonuria (PKU) and cystic fibrosis (CF) as examples we demonstrate the capability of direct and indirect DNA-diagnosis through the use of DNA markers and allelespecific oligonucleotide hybridization respectively. In 88% of our PKU-patients and in 98% of the CF-patients DNA linkage analysis and therefore prenatal diagnosis on the DNA level can be carried out in affected families. The reliability of DNA-diagnosis is 99.0% for PKU and between 96.0-99.99% for CF depending on where the DNA-markers are localized. In contrast to CF, the PKU gene has been isolated and distinct mutations within the phenylalanine hydroxylase gene have been characterized. There is evidence for a correlation between genotype and clinical and biochemical phenotype. Also in CF it is indicated that certain DNA haplotypes correlate with the severity of the disease: less frequent haplotypes seem to be more often associated with a milder course than haplotype "B/B" which represents 85% of the CF chromosomes. Therefore DNA diagnostic methods not only make a major contribution to improved genetic counseling but also offer the possibility for a better future understanding of the heterogeneity of genetic diseases.